analyses were carried out on a Hanau Vario Elementar EL apparatus. Photolyses were performed by using a 500 W medium pressure mercury lamp (Original HANAU). Sample solutions were photolyzed under an atmosphere of nitrogen in Pyrex Schlenk tubes immersed in cold water to ensure ambient sample temperature and to prevent irradiation with light of wavelengths < 300 nm. UV absorption spectra were recorded on a Perkin Elmer Lambda 5 spectrometer.
Synthesis of 1b
A solution of (Me 3 Si) 2 Si 6 Me 8 (SiMe 3 )K in 20 mL of DME was freshly prepared from 3.00 g (5.16 mmol) of (Me 3 Si) 2 Si 6 Me 8 (SiMe 3 ) 2 and 0.64 g (5.67 mmol) of KOtBu and slowly added to a solution of 1.04 g (5.67 mmol) 2,4,6-trimethylbenzoylchloride in 50 mL diethyl ether at -80°C.
Subsequently the mixture was stirred for another 30 min at 80 °C, allowed to warm to room temperature and finally stirred for additional 60 minutes. After aqueous work up with 100 mL of 3 % sulfuric acid the organic layer was separated, dried over Na 2 SO 4 and the solvents were 1 Pangborn, A. B.; Giardello, M. A.; Grubbs, R. H.; Rosen, R. K.; Timmers, F. J. Organometallics 1996, 15, 1518. 2 Fischer, R.; Konopa, T.; Ully, S.; Baumgartner, J.; Marschner, C. J. Organomet. Chem. 2003, 685, 79. 3 Stueger, H.; Hasken, B.; Haas, M.; Rausch, M.; Fischer, R.; Torvisco, A. Organometallics 2014, 33, 231. stripped off with a rotary evaporator. Drying in vacuo (0.02 mbar) and crystallization from acetone solution at -30°C afforded 3.30 g (98%) of analytically pure 1b as slightly yellow crystals. 
Synthesis of 1c
The procedure followed was that used for 1b with 3.00 g (5.16 mmol) of (Me 
Reaction of 2a with iPr 3 SiCl
A solution of 2a was freshly prepared by stirring a mixture of 46.9 mg (0.447 mmol) of KOtBu and 300 mg (0.447 mmol) of 1a in 5 mL of THF for 1 h at 70°C. Now the resulting red solution was warmed to 0°C and 0.10 g (0.447 mmol) of iPr 3 SiCl were added drop wise. Immediately the solution turned colorless. After aqueous work up with 100 mL of 3 % sulfuric acid the organic layer was separated, dried over Na 2 SO 4 and the solvents were stripped off with a rotary evaporator. Drying in vacuum (0.001 mbar) and crystallization from acetone solution at 30°C afforded 270 mg (80%) of the analytically pure acylcyclohexasilane 1d as white crystals. 
Reaction of 3b with O 2
A solution of 300 mg (0.410 mmol) of 3b in 6 mL of THF was stirred in contact with air at room temperature for 2 h. After removal of the volatile components on a rotary evaporator the product was chromatographed twice on silica gel, eluting with gradient (heptane, toluene), to give 100 mg (32%) of a semi-solid residue of slightly impure 4b. 
X-ray Crystallography
For X-ray structure analysis suitable crystals were mounted onto the tip of glass fibres using mineral oil. Data collection was performed on a Bruker Kappa Apex II CCD diffractometer at 100 K using graphite-monochromated Mo K ( = 0.71073Å) radiation. Details of the crystal data and structure refinement are provided in Tables S1 -S4 . The SHELX version 6.1 program package was used for the structure solution and refinement. 4 Absorption corrections were applied using the SADABS program. 
Computational Methods
All calculations were carried out using the Gaussian09 program package 6 on a computing cluster with blade architecture. For all calculations the mPW1PW91 hybrid functional was used Si 3.37054800 0.08542800 0.04096500 Si 3.28821800 0.54132700 2.39060000
Si 5.66795200 0.22074200 0.65959700 Si 2.50701400 2.09663500 0.41124000 Table S7 . The Cartesian coordinates for ompound 6 together with the zero point vibrational energy corrected absolute energies in Hartree.
